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* There are numerous^!* ^TSSSS ET^*?*^ lymphod *• i* 

of cells from a mixture of cells. Te*^Mte?^ n ^lT?" dasS <* or to remove a particular set 

Cells having substantial ^S^^T^^,^!^ 3 ^ ******* P*"** of cells 
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and bacteria from one another in am^ZZp^^T rnechansms are required to separate viruses 
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In the accompanying drawings: 
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Fig. 2 is a diagrammatic view of the inside of a cell capture device. 

P«£SS^ ' - beatable 

mediacy of one or more specific receptors SpSS^ S^X^bT, ^ thf0U8h *• in,er " 

population size and/or characterise of thecal « JET ^ V .. ,rea1ed ,n a ^"ely of ways to affect the 
starttially free of receptor. ^ nlc,es ' 1 ^ cel| s may then be released from the support sub- 

wher?r~ ESSES i^^^^T 10 9 ^ 3 d ^ 

conditions for the contact are su* as to al^ ^ Sf?- ^ h b,nd " 19 density ^ the lj 9 and ( 8 ) °* interest. The 
to specif ically bind to the rt^^lSJ^to^ T * "T*" * to ^ ^es 



2 



EP0 701 130 A2 



treatments, usually involving contact with one or more reagents. Optionally, the medium containing the reagents may 
then be removed and th particles released from the receptors. Release may be achieved either by treatment with a 
combination of a mrtogentc agent and a lymphokine or physical means such as pipetting, vibration or sontcation The 
particles may then be isolated and used for their intended purpose. 

s For th most part mixtures of cells will be employed and. therefore, the remaining discussion will be directed to cells 
However, substantially th same procedures may be used for the isolation of virus and bacterial particles and in referring 
to cells, it should be understood that viruses and bacteria may usually be substituted therefore. 

The subject device finds application in a number of different situations. The first is a situation in which one wishes 
to capture and remove undesirable cells from physiological fluids, thereby depleting the fluid of the undesirable cells for 
10 therapeutic benefit or diagnostic or research applications. This may be illustrated by depleting bone marrow of certain 
T-lympnocytes to dimmish graft-versus-host disease. The bone marrow, depleted of the unwanted cells is immediately 
prepared for transplantation into the marrow recipient. 

A second situation is to capture and recover certain ceils from physidogicaJ fluids for research and diagnosis. Diag- 
nostic applications may include capture and subsequent enumeration and description of captured (1) malignant ceils 
is from Wood or other tissues. (2) viral or bacterialry infected mammalian cells, (3) viruses or bacteria or parasites them- 
selves from physiological fluids, (4) human fetal cells for karyotype analysis from blood. (5) transplanted cells from blood 
as an index of recovery from bone marrow transplantation, and (6) immune competent cells with a particular surface 
marker, such as the presence of the IL-2 receptor, indicating a state of activation. For research, one may be interested 
«n (1) the genetic analysis or modification of captured cells, (2) analysis and modification of the physiology of certain 
20 classes of cells that may be activated or suppressed by a particular disease process and (3) at the molecular level the 
surface membrane compositional analysis and modification of cells involved in the pathogenesis of a particular disease 
The third situation lies in the capture and recovery of ceils from physiological fluids for modification (activation) and 
return to the patent of origin for a desired therapeutic effect. The process involves cell capture and recovery, processing 
of the captured cells or depleted cell population which may result in numerical expansion and/or biological activation 
25 and the subsequent recovery and use of these cells. 

The third situation may be further divided into three levels of application. The first level is biological activation of the 
captured/recovered cells themselves. Activation is performed without further fractionation of the ceils For example, in 
the case of an AIDS patient. CDS positive cells captured from peripheral blood can be expanded and activated for 
subsequent return to the patient of origin. The second level is selective activation. Captured and recovered cells are 
30 further processed or fractionated to provide a subset of captured cells, identified for example by antigen specificity, which 
are then activated and/or expanded. For example, certain antigen restricted subsets of the captured CDS positive cells 
can be selected by certain co-culture conditions and concentrations of lymphokines. which allow only the desired subset 
to be expanded and activated. A third level is in yjjrc; generation of antigen specific patient-unique cells for activation or 
suppression of the immune function. Exemplary of this situation is monocyte or B-cell capture and exposing the captured 
35 monocytes or B-celts to a patient-specrf ic immune complex or other antigens under conditions which augment monocyte 
or B-cell antigen uptake, processing, and presentation along with increased surface MHC expression One would then 
add a subset of effector or regulatory cells captured from the same patient to interact with the antigen-primed monocyte 

°~r!? L ^ Pf0CeSS ° f antiQen Spedlic 110611 activation much in the manner that occurs in the lymph 

node of an intact animal or human. An additional example of ceil modification made possible by the subject method is 
fo the introduction of exogenous genes via viral or other vectors or other means into the captured cells and the subsequent 
capture in a second device of the subpopulation of cells which express the exogenous gene. 

The cellular source may be any mixture of cells. However, it is desired to have a predetermined population which 
may be defined by single or multiple markers or plurality of markers or ligands. Cellular sources of interest from animal 
hosts may include organs, such as blood, brain, kidney, spleen, heart, intestine, bone marrow, cerebral spinal fluid 
>5 lymphoid tissue, or the like, or neoplastic cells from any of the above organs. Other sources may be parasites viruses 
or bactena mixed with animal cells. The cells are employed in a f lowaWe form, conveniently as a dispersion Where the 
cells are not held together, as in Wood, the Wood will usually have red cells, platelets and plasma removed to provide 
tor a mixture of white cells. Where the cells are held together by a membranous or other connecting material the cells 
may be dispersed either mechanically or enzymatically in accordance with conventional techniques. The individual cells 
o may then be dispersed in their appropriate nutrient medium for separation by the subject method 

With blood, red Wood cells may be removed by agglutination, lysed with ammonium chloride, removed with lectins 
or by centrifugation m accordance with known ways. Platelets and red Wood cells may also be removed by gradient 
density centrigation, employing Ficoll or Leukoprep and isolating the buffy coat, by centrifugation or the like 

The various cell sources may be subjected to a variety of treatments in addition to those described above In some 
s situations, it may be desiraWe to concentrate the cells by any convenient means, followed by dispersion in an appropriate 
nutrient medium. In some situations it may be desiraWe to expand a particular population, where one can selectively 
expand one group of cells as against another group of cells. For expansion, various mitogenic agents may be employed 
or interleukins. growth factors, or the like. These cells will then usually be concentrated by any convenient means to 
substantially remove the medium in which they have been isolated or maintained. Usually, these cells will comprise at 
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The cellular dispersion may be moved through the collection device by any convenient means. A pressure differential 
may be achieved through the collection device by means of pumping. Alt matively. gravity flow may provide for an 
appropriate flow rate. Any convenient technique which allows for a rate of flow of the celts permitting binding to the 
surface without significantly affecting their viability may be employed. 

The subject devices can be sterilized using gamma or electron beam radiation, without adversely affecting the 
properties of the collection device. That is, the activity of the receptor is retained, while at the same time retaining the 
covalent nature of its bonding to the surface. Thus, when the collection device is in use, substantially none of the receptor 
bound to the surface is lost. 

Once the ceils have become bound to the surface, the collection device may be subject to a wide variety of treatments 
Vigorous washing may be employed to remove non-adherent cells, since the adherent ceils are bound firmly to the 
surface at a plurality of contacts. The wash medium may be pumped in and out. ligands flowed through the device or 
other means of rmW but relatively vigorous agitation. The wash solution may be deionized water, saline phosphate 
buffered saline, nutrient medium, or the like. The particular wash solution which is employed will usually depend uoon 
now the cells are to be used. 

Where the cell isolation is concerned with removal of ceils from the cell population, (cell depletion) the captured 
cells may be discarded and the depleted cell population harvested, subjected to any additional treatments and then 
used for its intended purpose. 

For the most part, the subject invention finds particular application for cells which have been isolated for subsequent 
use. Depending upon the intended use, as well as the nature of the cells, the cells may be subjected to a wide variety 
of treatments. Particularly, where one is concerned with the lymphoid or myeloid lineages, these cells may be treated 
to expand or modify the activity of a particular set or subset of ceils. Thus, various factors may be added which result in 
the proliferation of the cells, activation of the cells, enhancement or reduction of one or more surface membrane proteins 
and the like. Depending upon whether one wishes to have all cells bound during the treatment or allow for the formation 
<rf free cells, one can provide for an appropriate ratio of receptor to bound cells in the container. By having a large number 
of receptors compared to the initially bound cells, any progeny will also become bound and retained on the surface This 
may serve as an additional resolution, since other cells which may have been present and expanded will not become 
bound and may be removed from the collection vessel. 

For the most part, the cells of interest will be obtained from Wood, bone marrow, solid tumors and lymphoid tissue 
These cells may be divided into the lymphoid and myeloid lineages. The first lineage to be considered will be the lymphoid 
lineage. This lineage may be further broken down into categories of B-cells and T-cells. B-cells are identified by having 
slg as a surface marker ami rearranged germline DNA at the immunoglobulin locus. T-cells, for the most part have CD2 
and/or CDS as surface markers and rearranged germline DNA at the T-cell receptor locus. The B- and T-cells will also 
include specific progenitor celts, although pluripotent stem cells will be discussed separately, and in the case of B-cells 
plasma cells are also included. 

Other specialized lymphoid cells which may be isolated by markers include: lymphokine activated killer (LAK) cells 
natural killer (NK) cells, tumor infiltrating lymphocytes (TIL); antibody dependent cytotoxic cells (ADCC) cytotoxic T 
lymphocytes (CTL), etc. 

In the myeloid lineage, one may be interested in isolating monocytes, macrophages, eosinophils, basophils pol- 
ymorphonuclear leukocytes, dendritic cells, etc. ' 

The B-cells may be expanded by treatment with various of the interteukins, 1 -7 or others, when discovered partic- 
ularly IL-1, -2, -3. or the like. The B-cells may be selected by surface bound antigen, surface markers (e g CD20) or by 
specific binding to a soluble antigen, where such antigen may be added to the cells, so that those cells having a surface 
immunoglobulin which recognizes the antigen will bind the antigen to form a complex which is endocytosed and proc- 
essed. A fragment of the antigen with the cell's MHC antigen will then be presented. By adding T-cells to the medium 
which are restricted by the B-cells, T-cells which recognize the antigen fragment will secrete lymphokines resulting in 
proliferation of the B-cells. By providing for an excess of receptor on the solid surface or after release of the B-cells 
separating the cell population in a second collection device, one can substantially augment the number of B-cells and 
plasma cells which recognize the antigen of interest. 

Alternatively, B-cell fusion partners (hybridoma cells) or other B-cells from any source can be selected by binding 
to a polystyrene surface which bears covalent I y bound antigen. Desired hybridoma or other B-cells bearing slg reactive 
with polystyrene bound antigen will be captured on the polystyrene surface, allowing for antigen-specific selection of 
specific hybridoma or other B-cells. Captured cells can then be recovered and expanded according to the procedures 
described in the subject method. Alternatively T-cells or any cell containing a specific surface receptor can be captured 
by the polystyrene surface when said polystyrene surface contains said antigen covalently bound. 

Where one wishes to deplete a specific subset of B-cells, one may add the antigen conjugated to a toxin employ 
antibodies specific for the surface immunoglobulin and complement or other selective cytotoxic capability In this way 
one may selectively diminish the cells responsive to a particular antigen. Alternatively, antigen or a B-cell marker (e g ' 
CD-20) can be immobilized on the polystyrene and the targeted B-cell population captured on the surface Particularly 
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where memory cells exist, one can reduce the humoral response by substantially depleting the memory cell population 
to a particular antigen. 

The T-cell population is mor varied than the B-cell population as to function. One may cSvide the mature T-ceil 
population into CD4 MHC Class II restricted cytotoxic, helper or suppressor cells and CD8 MHC Class I restricted cyto- 
toxic and suppressor cells, where the cells have different functions and their expansion and depletion may be of interest 
For either T-cell population (CD4 or CD8), it may be desirable to activate the T-ceils which recognize a specific 
antigen. Many strategies can be used for this purpose. B-celte specific for a particular antigen may be exposed to that 
antigen and then used as antigen presenting cells to activate the particular antigen restricted T-cell subset Alternatively 
monocytes or macrophages may be employed as the antigen presenting cells. Macrophages may be preferred since 
they do not have the specificity of the B-cells for a particular antigen. Therefore, one would introduce monocytes and/or 
macrophages, which have been pre-treated or treated concomitantly with the antigen, to the bound T-ceils to provide 
for expansion of those Tcells which recognize the antigen fragment when presented by the rmnocyteAriaaoohaae in 
the context of the MHC. 

Biological activation of cells may be achieved as a resuH of a particular soluble or immobilized lymphokine, e.g.. IL- 
2, or by use of a specific binding compound, such as an antibody. For example, Tcells may be selected using an anti- 
T-cell (e.g., CD-5) surface. The CD-5* captured cells may then be released and introduced onto an activating anti-CD3 
surface, or to a surface to which a lymphokine has been ccvalentiy bound. The cells will bind and become activated 
After activation, the cells may be released by sonication, mechanical agitation or other convenient means and harvested. 

Of particular interest are stem cells, which may be obtained from bone marrow or peripheral Wood. These stem 
cells may serve as the progenitors of one or more of the Wood cell lineages. Isolation of the stem cells may be as a 
result of both depletion (negative selection) and/or positive selection. Thus, one may provide for a series of devices or 
device subsections where initially the receptors will bind to undesired cells for their removal of cells (negative selection) 
from the medium. The unbound cells may then be isolated, freed of the captured cells and further selected (positive 
selection) for cells with different markers associated with stem cells, leaving a bound population of cells, which may then 
25 be freed followed by further positive selection for a marker specific for a population which includes the stem cells. In this 
way other cells having the analogous final marker may be removed by the previous process step. 

Where cells other than Wood cells are involved, cells of interest for isolation may include islets of Langerhans, glial 
cells, astrocytes, neurons, endothelial cells, epithelioid cells, stromal cells, stem cells, squamous cells, or the like. 
Substantially homogeneous populations, greater than about 95%, usually 98%. of cells may be achieved where 
so the cells may be in a quiescent or activated state. Cellular compositions may include any cellular population expressing 
a surface marker (ligand) recognized by the immobilized receptor. Such compositions include cells bearing any of the 
recognized leukocyte antigens of the CD (cluster designation series) or others recognized by monoclonal antibodies to 
specific cell surface ligands. Such compositions may include other Wood cells, tumor cells, bacteria, viruses, or parasites 
simtlariy sharing a common surface marker. Virtually any cell population whose members share a surface ligand recog- 
35 nized by the immobilized receptor can constitute such a cellular composition. 

A great variety of autoimmune, neoplastic, infectious, metabolic, hematologic and immunologic diseases and con- 
ditions (the disease field) may be treated in accordance with this invention. Among autoimmune diseases are diabetes 
lupus erythematosus, and rheumatoid arthritis. Among infectious diseases are localized and systemic infections due to 
gram positive cocci, gram negative cocci, gram negative bacilli, anaerobic bacteria, mycobacteria, fungi, viruses, pro- 
tozoa, etc. Among neoplastic diseases are all solid and hematologic malignancies. Among metabolic diseases are 
atherosclerosis and septic shock. Among hematologic diseases are sickle-cell anemia and familial hypercholesterol 
anemia. Among immunologic diseases and conditions are organ transplantation and immunodeficiency conditions. 

These and other diseases or conditions may be addressed by the subject process as follows. By an alternative 
process, one may isolate immune complexes associated with the autoimmune infectious or neoplastic disease (see co- 
pending Application Serial No. 243, 786, filed September 1 3. 1 988) . One can use the antigen obtained from the complexes 
to select for both B- and T-celis as described above which are activated by the particular antigen. Thus, one can remove 
Wood from the host suffering from the autoimmune or neoplastic disease and either selectively deplete B- and/or T-ceils 
associated with the disease or activate T- or B-cells to suppress the autoimmune disease or to detect and eliminate the 
neoplastic cells. In this way, one may provide for a remission, halt the progress of the disease, or the like. 

Alternatively, in cases of infection, autoimmune or neoplastic disease, one may provide for selection of B- and T- 
cells reactive with the particular pathogen or disease antigen. In this case, one would wish to enhance the concentration 
of the B-and Tcells associated with the immune defense. Thus, complexes or antigens associated with the pathogen 
autoimmune or neoplastic disease or the pathogen, autoreactive or neoplastic cell itself may be used to enhance the 
lymphoid cellular population associated with the defense against the disease. One may isolate the pathogen autoreac- 
tive or neoplastic cell using the subject device, and use the isolated pathogen or cell as the immunogen or receptor as 
defined above to capture the appropriate T- or B-cells active in the defense against the disease. Thus selected, these 
cells could be recovered, expanded, activated as described above for a subsequent return to the patient of origin. This 
technique may be used with a wide variety of diseases associated with viruses, e.g., AIDS, HTLV-I, or II, bacteria pro- 
tozoa, fungi, helminths, and the like. 
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' Numerical expansion nf r^c^ 



^rSS^^i^-"?" hU -" ^ -endear 

units/ml and 0 1 ng/ml SrSSL medla supplemented with IL-2 and PHA (300 

for viability by tS^SSS, a^S^r£?7 T*** 8 inCubator at 37 ° C " C *te were sampled 

Each indr^uWSls ^CZS^ZTZkZ^ZT^ W 25 

increase in cell number over feysT.ese Si than ** ce " ^ a two tog 
to exponentially expand in numbS sSta* " ^ '^'^ fr0m *• «*™ **» 



w of proliferation of rmwrwi nrtlB hv immobilized cm n^^ , , n m fhr% 



contS t^^^SSr Wlun,eers — i" *• -bject device 

tissue culture flaste SSJS^SSStl ? W8re ""^ in «*~ standard 

in the subject device ^ eSS^SS^JSZK:? reCOn * inan, ' W PHA ' W °*- 
tation with either recombinant IL^or^A ££££ teS^rm" 9 6tan f ardmedium « ^emen- 
time zero, equal numbers of cells were kmSSSSS SX^t^^JS^ ° * 
IL-2/PHA supplemented media; B and C-CD3 s^^^^PHA^tT^ tissue ^ with 
was split into two aliquots and replated in ident fcal fite STEIifi « * ?! ^ CUlture ' 630,1 eulta » 

CDJT cells were cultured in standard tissue culture vessels wVho^L a ISa. .1 ? ntr0 ' CUltur8S 

cell expansion wasachieved a, »e same or greyer ^ 

as compared to IL-2/PHA supplemented media in a standard tissu^e fS^S^^ f If "* 
bilizmg a T-cell activating monoclonal anttxxiv t rrm vT^~77 L da,a dem °"strate that by immo- 

activation^roiiferationcan beStoSjSS E2££ ^ , ^ en f.^ ce a< ^^ «° the subject method. T-ceU 
2/PHA) in the culture mrtium " 'mmobdized monoclonal ,n the absence of soluble activation factors (IL- 



II. SPECIFIC FXAMPI F.Q 

A - Bone mam? w transplant flti^ 



COaTcel^rprS^ * « ■ D ^ 

was prepared using Zm^^Z^CDs Z ^VS'™^^ A **** aS describGd ^ 

obtained from normal human volumeS we % S£S f EL^S J^T 1 06 * A,k,U ° tS 01 hUman ^ 
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cells compared to input non-fractioned marrow. The following tables indicate typical results. 



TABLE 1 

Depletion of T-cells 
(% depletion of input) 

CDS CD8 CD4 CD14 CD16 CD19 

91 96 65 -129 -29 4 



TABLE 2 

Enrichment of Progenitors 
(% enrichment over input) 

CFU-EU BFU-E CFU-GM CFU-M CFU-G 

513 633 376 311 244 



CFU-EU = colony forming units, erythroid units 

BFU-E = burst forming units/ erythroid 

CFU-GM = colony forming units, granulocyte-monocyte 

CFU-M = colony forming units, monocyte 

CFU-G = colony forming units, granulocyte 



The data in the tables show specific depletion of CD5 + and CD8* ceils (CD14*. CD16* cells are enriched, CD19* 
cells are unchanged) and 2-6-fold enrichment for progenitor cells. These data illustrate the use of the subject method 
to specifically deplete cells causing graft-versus-host disease while enriching for the desired progenitor cells. 

In the second example of bone marrow transplantation applications, the ability of the subject device to concentrate 
a particular rare cell population in a mixture of cells from bone marrow or peripheral blood is demonstrated. The cells 
to be concentrated are progenitor stem cells from human bone marrow. In this example, the subject device incorporates 
a CD34 monoclonal antibody covalently bound to the polystyrene surface. In the first case of this example, human bone 
marrow samples were introduced into the CD34 subject device, the cells incubated as described, the non-adherent cells 
recovered by decanting and the captured cells recovered by sonication. The three fractions, input, non-adherent and 
adherent cells, were assayed for CFU-C, a standard assay for progenitor cells. The following table shows the results: 



TABLE 3 





CFU-C/25,000 Cells 


Input cells 


3 


Non-adherent cells 


0 


Adherent cells 


44 
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The data indicate a 15-foid increase in progenitor celfs achi«/pH *h« 
ceil recovery by sonication. ^ ^ aCh,eved b * the ***** device and the subject method of 

of the input and adherent cells were analyzed toSSS ZZL £ reCOvered * sonication- AJk,uots 

CD34- celfe. The adherent cefe reccvered^ylc^^ ^"V"* ,eSS *" 01% »«*• *» 

method for recovering viable progenitor cells Z^!lf^ CD34 indiCatln9 4,18 <* «» subject device and 
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^'SESEy^ *«* is exempted. me technique fe to 

^recovered by a bri^ 

by expansion of the detached cells in starxlard t™Z e ve ^ ""^ "" 2 (,ymp ™ ne d ™>- flowed 

« for reirrfusion into the patient of origin. *sue culture vessels for 1 4 to 28 days prior to final washing and collection 

Specifically, peripheral blood human mononuclear cells (Pf*ur\ . ^ - 

'"to a T-1 50 polystyrene flask with a anfiSsSSJ 2 ^ZT" ^ ^-HyWue were introduced 
the blood was decanted and tissue cult^e miZs^l^l^^^ 0 "^ M& mehourtil i«on, 
72 hours of culture, the CDS* cells spo^n^^^T^ T£ PHA <°- 1 WO- After 48- 

20 surface of the polystyrene as demSed^^?CS" ™ S S attached to the 

on the surface of the detached cells. ThTXTj^T^T ^ *" abSenCe of '*•«*>"■' antibody 
supplemented with IL-2 and PHA as above ^ ^ In a standard tissue culture chambers 

* the CD8 surface marker. is cons.stent wrth the descnpfcon reported for cytotoxic lyrrphocytes bearing 

me CW. CD8- phenotype was persistent £ eaSS SSi??.!*" «>. 15 and 25, show that 
dependent cellular cytotoxicity assay using £n«™2S 5£S5m^T ° 25 ^ eXpansion ,n a **- 

o .ve different normal donors was o^mined. SoS^ ^^2^5" """P 05 " 6 lytic activft y of from 
to 10. These same CDS* cells after expansion S no £ 7n^TJl? ^ctor-to-target rate ranging from 2.5 
these cells have normal cytotoxic ac^2wta^^i^!iT5? OUS PBMC fr0m hea "»V Thus. 

These cells were investigated to deTeSSlr Kl^ ,U ° k^" 9 autoimmune We activity, 
tible to immune attack by autologous pSE. t£££Z 2? ^ "*« "*»«> themsuscep- 

' PMBC response to chromiumSed I s^ and ™ ^ cn^,^"^ from dif,erent donors * which the donor 
non-self CD8* celte after in yjrs prWnfw^^ «« W ««"»- on'V tor 

surface phenotype alterations which after reinfZntta %L TZl <2 ^ ^ ,he CD8 * cells do "°« "^ergo 
mune process. ,nto *" P 3 " 6 * 01 ongn. might render them targets for an autoim- 

against chromium-.abe.ed EBV-infecteXn^^^^ ^ ^ for S P«* C «*y 

of IL-2 were added to the medium to allow ^ieSIScS^r^ r ^«d doses 

.nfected MHC restricted autologous B^ells The pSSSSK^ . ■!? * <P " cMc reaCtivi,y a ^"st EBV- 
tjrown but not primed and thTsubjected to me SL^!, 8 ^^ 10 '^ 6 ^^'"^C^ cells were 
^ciuded: (i, an ai^uot of ce. te S^ZSSl 1 :!:? ^ 
pr.med on day 0. primed again on day 7 and then subi^ ^ 0 bef0re P"^' < 2 > ^er aliquot 

The results were as follows^) CD8- Lls^ m^SSSH .f"™™ r6,eaSe ^ °" ^ay 9 and thereafter. 
(2) control cultures uffeing J^SSS^S^ ^T* M "° ^ «W» 
primed or not primed, (3) with primed CDr cells I^^S^T 9 ^ 8 aiS0 Sh(Wed "° ***** whether 
3 to 1 2.5, percent specific lysis ra^^to^T^T TT' * e * ctor *^« ^tios in the range of 
and expanded after Udaysof coZltureTem^tS^^ tt,at the ^ "^ted 

to the antigenic milieu of the host aemons trate antgen-specrf,c MHC restricted cellular cytotoxicity appropriate 

described. Logarithmic growth for 18 da^ ^iSS^S^^ * lymph ° Wne re,ease 88 

positive donors CD8 . ^, eno _ J* ^Z.Z 2 . 1 ab " rty was achieved ^ CD8* cells from HIV- 
s«n. These c^ls exh to «ed ZX^^V^^l^ T ^ ^ durin 9 * *£Z 
-nst KSS2 targe,, In me & -^^^V^KS^ 
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• ■ The cells do not produce HIV 
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as shown in the next example. 

C. Tfcnsnn!^^ ^Hcdfcsuefromcanc^patientswereintroduced 

mmmmm 
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S SSSS3L. »» **- ■ ~ ~ —^£232- «"£S-"KX. 

<***» protocol o^ectty exert ir«ry If-^J^^iyfe 

„ ^Hi^ort hv the rernoval of other ceiis Tnaiuucviij ,- QO e\Ae.o(»4-2938. These authors reponxneuwu ^ 
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The data presented above demonstrate that the subject methodology improves the efficacy of IL-2/LAK therapy, 
decreases the cost of the therapy, and reduces the toxicity of the procedure by lowering the total number of celts obtained 
by leukapheresis necessary to generate the targeted total lytic activity for re-infusion after 1L-2 activation. 

E. Suopressor-inducef celts. 

In a similar manner to the previous procedures, the monockmaJ antibody 2H4 which binds to the suppressor/tnducer 
ceil, a cell which induces specific suppressor ceils, can be utilized to harvest recover, activate and expand suppres- 
sor/inducer cells to treat autoimmune disease. The suppressor/tnducer cell would be positively selected from PBMCs, 
recovered from the collection device by sonication, expanded and activated numerically according to the prior proce- 
dures. These expanded and activated suppressor/tnducer cells could then be reirrfused to the patient of origin with the 
autoimmune disease in question, which would result in the induction of suppressor cell activity appropriate to the patients 
pathophysiology. 

The above results demonstrate the power of the subject device and process in isolating a wide variety of cells with 
different surface markers. The procedures may be used in research, diagnosis and therapy. Furthermore, the procedure 
allows for collection, expansion and activation of cells while retaining a very high percentage of viability of the cells. In 
addition, antigenic components of blood or tissue may be taken from a patient, such as immune complexes or tumor 
cells or normal tissue and used to activate or deactivate specific responses to an antigen or cell. Thus, cellular responses 
may be provided to a wide variety of diseases, including: genetic diseases, where stem cells may be transfected so as 
to modify their phenotype; autoimmune diseases, where suppressor ceils may be used to suppress an immune response; 
cancer and viral diseases where killer cells may be used in their treatment; and pathogen derived diseases where helper 
and B-cells may be used in protection against a wide variety of pathogens. 

All publications and patent applications cited in this specification are herein incorporated by reference as if each 
individual publication or patent application were specifically and individually indicated to be incorporated by reference. 

Although the foregoing invention has been described in some detail by way of illustration and example for purposes 
of clarity of understanding, it will be readily apparent to those of ordinary skill in the art in light of the teachings of this 
invention that certain changes and modifications may be made thereto. 

Claims 

1 . A method of preparing a polymeric surface which comprises applying to a polymeric surface, to which is bound a 
biologically active agent, a stabilising composition comprising human serum albumin (HSA) and sucrose, whereby 
the activity of the biologically active agent is preserved upon subjecting the surface to sterilising amounts of ionizing 
radiation. 

2. A method according to daim 1 wherein the biologically active agent is a monoclonal anttoody. 

3. A method according to claim 1 or 2 wherein the polymeric surface is polystyrene. 

4. A method according to any preceding claim wherein an excess of sucrose/HSA composition is used, the excess 
being removed after the composition has been applied to the surface. 

5. A method according to any preceding claims wherein the stabilising composition comprises 2% sucrose and 0.2% 
HSA. 

6. A method according to any preceding daim wherein the biologically active agent is a monoclonal antibody specific 
for CD8, CD4, suppressor-inducer, hematopoietic, CD34, CD3, CDS, CD14, CD19 or CD20 cells or T-cells. 

7. A polymeric surface preparable by a method according to any preceding claim. 

8. A separation device which is a container of rigid or flexible walls containing polymeric sheets having surfaces accord- 
ing to claim 7, where the polymer is polystyrene, superimposed or stacked one upon the other and separated from 
each other to allow for liquid flow between the sheets. 
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